A(2a) adenosine receptor mediates HepG2 cell apoptosis by downregulating Bcl-X(L) expression and upregulating Bid expression.
Extracellular adenosine induced apoptosis in HepG2 cells, a human hepatoma cell line, by tuning apoptosis-mediator gene transcription. The present study aimed at identifying the responsible adenosine receptor and clarifying the signaling pathway underlying adenosine-induced HepG2 cell apoptosis. Adenosine and CGS21680, an A(2a) adenosine receptor agonist, induced HepG2 cell apoptosis, and the effect was inhibited by DMPX, an A(2a) adenosine receptor antagonist, or by knocking-down A(2a) adenosine receptors. Adenosine reduced expression of Bcl-X(L) mRNA and protein but otherwise increased expression of the Bid mRNA and protein in HepG2 cells, and those effects were also prevented by knocking-down A(2a) adenosine receptors. Adenosine caused disruption of mitochondrial membrane potentials and stimulated cytochrome c efflux from the mitochondria in HepG2 cells. Adenosine activated caspases-3 and -9 in HepG2 cells, which was significantly inhibited by knocking-down A(2a) adenosine receptors. The results of the present study indicate that extracellular adenosine downregulates Bcl-X(L) expression and upregulates Bid expression, thereby disrupting mitochondrial membrane potentials to allow cytochrome c efflux from the mitochondria, and then causing activation of caspase-9 and the effector caspase-3, as mediated via A(2a) adenosine receptors.